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Abstract  
Energy consumption of rural residents involves many aspects such as energy security, environmental effect, the new 
rural construction and so on. Based on the analysis of the present situation of renewable energy consumption by rural 
residents in daily life, this paper estimates the carbon emissions of renewable energy consumption by rural residents 
in daily life from 1998-2007, and evaluates the environmental effect of the renewable energy consumption in daily 
life in rural areas. The conclusion shows:  in the course of energy consumption by rural residents in daily life, the 
main body of carbon emissions is caused by the traditional usage of straws, firewood and the other biomass energy in 
China, and gives relevant policy suggestion accordingly.  
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1. Instruction 
At present, the main energy consumption in the rural areas is straws, firewood and other biomass 
energy that can be easily availab le. The traditional usage of biomass accounts for 1/3 of the energy 
consumption in rural China, and 1/2 of the household energy consumption in rural China.  
Literature review shows that research on energy consumption in rural China has drawn extensive 
attention in the academia home and abroad. Mac and Stern  decomposed CO2 emissions during 1971-2003 
in China, and introduced biomass energy to the energy structure, the result indicates that the percentage 
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reduction of biomass energy has positively affected the carbon emissions  ǒ1Ǔ. Zhongren Zhou has 
analyzed the change of household energy consumption structure in rural China  ǒ2Ǔ; taking Taibei as an 
example, Gang Liu has analyzed the effect of household energy consumption on the ecological 
environmentǒ3Ǔ; taking a mountainous area in Gansu as an example, Guozhu Li has calculated the 
environment and the economic cost that the households in rural China should pay for energy consumption
ǒ4Ǔ and so on. Way back, domestic scholar Wang Gehua has analyzed the contribution that rural 
renewable energy made to China CO2 emission reduction ǒ5Ǔ.  
The research mentioned above has a positive effect  on impelling the d iscussion of rural energy in 
China. By  using related statistical data, based on the generalized analyais of present situation of renewable 
energy consumption by rural household, this paper divides the rural household energy consumption into 
commercial energy consumption and non-commercial energy consumption, and h ighlights the calculat ion 
of total carbon emissions by rural energy consumption, the carbon emissions by rural household energy 
consumption and carbon emissions by renewable energy consumption in the rural areas. 
 2.  Present situation of the renewable energy consumption in rural China 
2.1. Rural biogass is expanding rapidly, but the traditional use of rural biomass energy still predominates 
In the rural areas, there are two ways of consuming biomass energy; one is traditional usage, that is 
direct combustion of straw stalks and firewoods, the other one is clean usage, such as biogass and biomass 
material power generation and so on on. Over time, trad itional non-commercial energy such as straw 
stalks and firewood etc dominants rural energy consumption (Figure 1), specially the household energy 
consumption that is primarily used for cooking and winter heating, most of which takes the form of direct 
combustion.  
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Fig.1. Usage of straw stalks, firewood and biogass for rural residents, 1998-2007 
As to the clean usage of biomass energy, rural biogass has entered the phase of healthy and fast 
development with steady steps  forward. 2007 is the year with the quickest development speed in history. 
The number of rural households thar newly established biogass units in the single year reached 4,823,500 
in China. The total accumulated number of households that use biogass units throughout the country is 
nearly 26.5 million. The annual biogass production reaches 10.2 billion m3. It increases 18.02 million 
households compared to 8.48 million households in 2000, with the average annual increase rate of 7.7%.  
2.2. The popularization and utilization of solar energy in the rural areas grow swiftly and constantly  
Solar energy utilizat ion in the rural areas mainly includes the solar-powered water heater, the solar 
house, the solar stove, plastic-covered tunnel, solar photovoltaic generating system and so on. At the end 
of 2008, the solar-powered water heater inventory amounts to 47,590,000 square meters in  the rural areas 
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in China, increasing by 36,510,000 square meters compared to 11,080,000 square meters in 2000, with an 
annual average increase of 456.4 square meters (or by 19.98%);  the area of solar house in the rural areas 
amounts to 15,905,000 square meters, increasing by 6,205,000 square meters compared 9,700,000 square 
meters in 2000, with an annual average increasing of 6.4%; the solar stove inventory reaches 
1,357,000,increasing by 1,025,000 compared to 332,000 in 2000,with an average annual increasing rate of 
19.24% . All these have laid a good foundation for the renewable energy development and utilization. 
3. Carbon Emission evaluation of renewable energy consumption in rural China 
According to the consumption variety, the rural area energy consumption can be div ided into 
commercial energy consumption and non-commercial energy consumption.According to consumption 
usage, it can be also divided into productive consumption and daily life consumption. This paper 
emphatically analyzes the environment effect of the daily life consumption in non-commercial energy of 
the renewable energy. In v iew of the fact that the tentative data and the limitation of analysis methodology, 
this paper only evaluates carbon emissions in the process of using the renewable energy and does not 
consider the entire life cycle's carbon transformation of biomass energy. 
3.1. The carbon emissions evaluation of renewable energy consumption by rural household (1998-2007) 
Estimation of carbon emissions from non-commercial energy consumption in the ru ral areas is based 
on the CO2 emission computational methods by Wang Gehua et al. ǒ6Ǔ . Th is paper calculates CO2 
emissions using biomass energy such as straw stalks, firewoods, biogass in rural China during 1998-2007. 
The formula of estimating CO2 emission from straw stalk, firewood is: 
EBM=BM×Ccont×Ofrac×44/12                         (1) 
where, EBM: CO2 emission of using straw stalk, firewood, t; BM: b iomass energy consumption, t; 
Ccont--- carbon ratio of biomass, %; the carbon ratio of straw stalk and firewood contains 40% and 45% 
respectively; Ofrac: oxidation rate  of biomass, %; the oxidation rate of traw stalk and firewood contains 
85% and 87% respectively.The formula of estimating CO2 emission from Methane is:  
EBG=BG×Cthermal×Ocont×44/12                        (2) 
where,EBG: CO2 emission of using methane, t; BG-- methane consumption, ten thousand m3; The 
Cthermal:calorific value of methane, TJ/ten thousand m3, the value is 0.209 TJ/ten thousand m3; Ocont: 
carbon ratio of biomass, t/TJ, the carbon ratio of methane is 15.3 t/TJ.  
According to formula (1), we can calcu late carbon emissions by using straw stalk and firewood in rural 
China in 2007 (the unit: 104t): EBMJ=42383.57; EBMX=26150.35.Carbon emissions of the methane 
consumption (unit: 104t) ˖EBG=1200.59.Carbon emissions by using straw stalks, the firewood and the 
biogass in the rural areas during 1998-2007 is shown in table 2. 
The table 2: carbon emissions from renewable energy consumption in rural China during 1998-2007 (unit: 104t, %)  
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Year fire wood Contribution straw stalk Contribution biogass Contribution Total 
1998 21119.9 37.05 35684.46 62.60 196.03 0.34 57000.43 
1999 19585.7 34.88 36331.73 64.70 234.93 0.42 56152.33 
2000 20241.8 35.87 35919.06 63.66 266.64 0.47 56427.54 
2001 24530 38.99 38012.36 60.42 368.83 0.59 62911.16 
2002 28662.9 40.82 41113.2 58.55 439.61 0.63 70215.73 
2003 29249.2 41.02 41509.14 58.22 540.04 0.76 71298.35 
2004 30277.5 41.31 42368.71 57.80 654.9 0.89 73301.08 
2005 25918.4 35.45 46378.43 63.44 809.15 1.11 73105.93 
2006 27262.2 36.14 47189.82 62.55 985.55 1.31 75437.57 
2007 26150.4 37.50 42383.57 60.78 1200.59 1.72 69734.51 
3.2. Evaluation on total carbon emissions from energy consumption in rural China in 2007 
Calculation of carbon emissions from commercial energy consumption both domestic and abroad 
generally adopts the Japanese Kaya carbon emissions identical equation,which was first proposed by the 
Japanese Professor Yoich i Kaya at  the Intergovernmental Climatic Change Committee (IPCC) seminar in  
the United Nations in 1989ǒ7Ǔ. The fundamental formula of carbon emissions is:  
C=ěiCi=ěiEi/E*Ci/Ei*E/Y*Y/P*P            (3) 
Where,C is the carbon emission; Ci is carbon emission energy of i; E is energy consumption quantity; 
Ei is consumption quantity of energy i; Y is GDP (GDP); P is population. For calcu lating conveniently, 
this paper computation simplifies the formula:  
C=ěiEi*Fi             ˄4˅ 
Table 3: Factors of different energy carbon emissions (Fi)  
item coal oil gas Hydropower  nuclearpower 
Fi(t(C) /t) 0.7476 0.5825 0.4435 0.0 
This paper adopts formula (4) to evaluate carbon emissions from commercial energy   consumption in 
rural China. According to the above formula, we can calculate the carbon emissions from commercial 
energy consumption in rural China in 2007 (the unit: 104t) :Css=13465.88 
Then, we can get the result (shown in figure2),which is the situation of carbon emissions from all kinds 
of energy consumption by rural residents in 2007.  
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Fig. 2.Carbon emissions from each kind of energy consumption by rural residents in 2007 
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Based on the above analysis and computation, this paper can draw the following conclusion: in the 
process of energy consumption by rural household, carbon emissions are mainly  from trad itional 
ustilization of biomass energy such as straw stalks and firewood, and then from the commercial energy 
consumption. 
4. Policy Recommendations 
Firstly, we should consummate policies and regulations of renewable energy development and 
utilizat ion, and at the same time increase the investment funds. The government should increase 
investment on energy construction in the rural areas, and establish a diversified investment mechanism 
that is main ly supported by the central and local goveronments and aided by other ways of investment. 
We must positively expand channels of fund-raising, attract foreign cap ital and encourage the community 
investment.  
Secondly, we should popularize b iogass, biomass electricity and other renewable energys in the rural 
areas, and reduce the traditional use of straw stalks and firewood. Biogass is popular in China due to its 
advantage of little  investment, quick effect, extensive adaption, and many functions. The breakthrough of 
straw stalk b iogass technology expands the usage of biogass. The enlargement of fish farming creates a 
condition for centralized usage of biogass.  
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